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Vingt-six kayakistes, répartis en deux groupes selon leur niveau, international (Int) ou national (Nat), sont soumis à des séances d'évaluation de leurs caractéristiques anthropométriques et physiologiques et de leur performance sur 200 m. Le temps de performance est significativement meilleur chez le groupe Int que chez le groupe
 Nat (39, 9 ± 0, 8 s et 42, 6 ± 0, 9 s, respectivement) 
. Chez les athlètes du groupe Int, les valeurs des variables suivantes

Introduction
Sprint kayak racing, in which distances of 1,000 m and 500 m are contested, has been an Olympic sport since 1936. At the 2002 World Championships the gold medal times for men's single kayaks over these distances were 3 min 27.59 s, and 1 min 39.90 s, respectively. There is considerable literature describing the physiological and anthropometric attributes of international kayakers competing in these distances (Bishop, 2000; Cermak et al., 1975; Fry and Morton, 1991; MisigojDurakovic and Heimer, 1992; Shephard, 1987; Sklad et al., 1994; Tesch, 1983; Tesch et al., 1976) . Furthermore, Fry and Morton (1991) have identified significant differences in a number of physiological and anthropometric attributes between Australian state-selected and nonselected kayakers. The 200-m distance was introduced in 1994 to the international racing programme, though it is not currently an Olympic event. The men's single kayaks event over this distance was won in a time of 35.13 s at the 2002 World Championships.
The energy demands of race distances in sprint kayaking have been calculated during laboratory ergometry by Byrnes and Kearney (1997) and show a far greater anaerobic contribution to the 200-m (63%) than to the 500-m (38%) and the 1,000-m (18%) events. In addition, van Someren et al. (1999) reported the physiological responses to open water 200-m kayak racing, indicating considerable demands on the anaerobic energy systems. However, to date there has been no published literature reporting the physical characteristics of 200-m sprint kayakers or the relationship of such parameters with 200-m kayaking performance.
It has been suggested that success in the 1,000-m and 500-m events demands high levels of both aerobic and anaerobic fitness (Bishop, 2000; Fry and Morton, 1991) . Due to the relatively short duration of the 200-m event, it may be hypothesised that measures of anaerobic power and capacity will discriminate between kayakers of different levels and will account for a greater variance in performance than in the longer events of sprint kayaking. Therefore the aims of this study were, first, to determine the anthropometric and physiological characteristics of international-level 200-m kayakers compared to national-level kayakers, and second, to determine the relative importance of physical factors that could be used to predict 200-m kayaking performance.
Methods
SUBJECTS
Twenty-six male kayakers volunteered to participate in this study. Prior to participating they all completed a pretest health-screening questionnaire and provided written informed consent to participate, in accordance with ACSM guidelines (2000) . Additionally, all experimental procedures were approved by the University Ethics Committee for Teaching and Research.
All 26 subjects had at least 5 years experience in training and competition in sprint kayak racing. In Great Britain, senior men are ranked in four divisions for competition; the subjects in this study were all ranked in the first division or the top half of the second division. Subjects were divided into two ability groups; individuals who currently represented Great Britain in international 200-m racing were classified as international-level (Int, n = 13) while those who had not achieved this level were classified as national-level (Nat, n = 13). The ages of the subjects (mean ± SD) were 26 ± 5 years for Int and 25 ± 6 years for Nat.
PROCEDURES
Subjects underwent a 200-m performance trial over a measured flatwater course, under race conditions, on the same day at a national ranking event. Race time was measured electronically to the nearest 1/100th of a second. In addition, subjects reported to the laboratory on three occasions, 3 to 7 days apart, within 3 weeks of the 200-m performance trial. The first visit was to familiarise them with the equipment and procedures employed. During the second and third visits, each of which followed a 24-hr period of restricted physical training and nutritional control, subjects undertook a battery of anthropometric and physiological tests. The specific order of these tests on the 2 days of assessment was standardised for all subjects.
ANTHROPOMETRIC MEASUREMENTS
Stature, sitting height, and body mass were measured using a stadiometer and balance scales (Avery, Birmingham, U.K.), calibrated before and after the study. Arm span was measured using a metal anthropometric tape, between the distal ends of the third fingers, as subjects stood with outstretched arms in a horizontal plane.
Body composition was assessed using skinfold calipers (Harpenden, British Indicators Ltd., St. Albans, U.K.) to measure the skinfolds at four sites (biceps, triceps, subscapular, and suprailiac) on the right side of the body. Body density was calculated using the equation of Durnin and Womersley (1974) , thus allowing for the calculation of lean body mass and body fat using the equation of Siri (1961) .
Biepycondylar breadths of the humerus and femur, and circumferences of the relaxed upper arm, the flexed and tensed upper arm, the relaxed forearm, the tensed forearm, and the calf were made on the right side of the body, using stan-dard anthropometric procedures (Norton et al., 1996) . Chest circumference was measured at the perimeter of the mesosternale at the end of normal expiration (Norton et al., 1996) . Somatotype ratings for endomorphy, mesomorphy, and ectomorphy were calculated using the Heath-Carter procedure (Heath and Carter, 1967) .
PHYSIOLOGICAL MEASUREMENTS
Pulmonary
Function. An ergospirometer (Oxycon Alpha, Mijnhardt b.v., The Netherlands) was used to measure pulmonary function. Wearing a nose clip, and following a maximal inspiration, subjects performed a maximal expiration for the determination of forced vital capacity (FVC), forced expiratory volume in one second (FEV 1 ), the forced expiratory ratio (FER), and peak expiratory flow (PEF).
Cardiorespiratory Assessment. Subjects underwent an incremental step test on an air-braked kayak ergometer (K1 ERGO, Garran, Australia). The ergometer was fitted with a fan restrictor supplied by the manufacturer, to decrease the braking effect on the flywheel and thus more accurately simulate open water kayaking. This ergometer has previously been described and been shown to accurately simulate the physiological demands of open water kayaking . The ergometer was interfaced with a computer for measuring performance data.
Following a 5-min standardised warm-up, the test initially consisted of discontinuous exercise bouts of 4 min starting at a work rate of 80 W. Each stage was separated by a 30-s period for the collection of capillarised earlobe blood samples to determine whole-blood lactate concentrations (P-GM7, Analox Instruments, Hammersmith, U.K.) and increased by 20 W until a blood lactate concentration of 4 mmol·L -1 or more was observed. Thereafter the subjects completed a continuous 1-min incremental step test of 20-W increments, until exhaustion, which was defined as the inability to maintain the desired work rate despite strong verbal encouragement from the same researcher.
Throughout the test, heart rate was measured and recorded every 5 s via short-wave telemetry (Accurex Plus, Polar Electro OY, Kempele, Finland). Expired air was analysed throughout the test via an on-line gas analysis system (Oxycon Alpha, Mijnhardt b.v., The Netherlands). The gas analyser was calibrated prior to each trial according to the manufacturer's instructions using a calibration gas (16% oxygen, 5% carbon dioxide, 79% nitrogen) and ambient air. The flow transducer was calibrated using a 3-L syringe. Peak oxygen consumption (V . O 2 peak), maximal aerobic power (MAP), and peak heart rate (HR peak) were determined as the highest values averaged over a 1-min period. Following the test, blood lactate concentrations were plotted against power output; the lactate threshold (LT), defined as the work rate preceding an increase in blood lactate concentration of >1 mmol·L -1 (Coyle et al., 1984) , was identified. The power output at LT was identified and expressed relative to MAP (LT-%MAP), and the rate of oxygen consumption at LT was expressed relative toV . O 2 peak (LT-%V . O 2 peak). Accumulated Oxygen Deficit (AOD). The accumulated oxygen deficit has been proposed as a method for quantifying anaerobic energy production and, potentially, one's capacity for such metabolism (Medbø et al., 1988) . In accordance with this procedure, the regression of oxygen consumption and power output data from the incremental ergometry test was calculated, thus allowing for the predic-tion of oxygen cost during supramaximal exercise. A 2-min supramaximal selfpaced kayak ergometry test was performed to determine AOD and total work (AOD work). Terrados et al. (1991) have reported a high degree of reliability for the measurement of AOD during kayak ergometry, with test-retest correlation coefficients of r = 0.98. Expired air was analysed throughout the test, and peak postexercise blood lactate (AOD peak La) was measured as previously described, from samples taken at 1-min intervals following the test.
Modified Wingate Anaerobic Test (WAnT) . A modified Wingate test was performed on the kayak ergometer to determine peak power (WAnT PP), total work (WAnT work), and the fatigue index (WAnT FI). This protocol has previously been shown to provide a high level of repeatability for the supramaximal testing of kayakers (van Someren and Dunbar, 1997) . Following 10 min of standardised warm-up, subjects were instructed to increase the work rate to 100 W prior to the test. The test was then started on the command of the test investigator, and subjects performed an all-out 30-s effort, without pacing. Peak postexercise blood lactate (WAnT peak La) was measured as previously described.
Dynamometric Assessment of Strength and Power. An isokinetic dynamometer (Cybex II, Lumex Inc., New York) interfaced with a software programme (HUMAC ® , Computer Sports Medicine Inc., Norwood, MA, U.S.) was employed to assess isometric and isokinetic strength and power. The dynamometer was positioned to allow the subjects to simulate a kayak stroke, thus performing trunk rotation, shoulder extension, and elbow flexion in one motion, to exert a pulling force in the horizontal plane.
Following a warm-up of submaximal contractions and stretching, subjects completed a series of maximal isometric contractions on their dominant side, for which maximal torque was measured. These were performed at positions of 70, 55, 40, 25, 10, and 0° through the simulated kayak stroke. The angle of 70° corresponded to the subject being in a fully extended position, as at the start of the kayak stroke, and 0° corresponded to the back of the stroke. Subjects then undertook three repetitions of maximal isokinetic contractions through the complete movement, on their dominant side, at velocities of 90, 150, 210, 270, and 300 deg·s -1 , during which torque and power were measured. The highest measures of isometric torque and isokinetic power achieved in each trial were used in the statistical analyses.
STATISTICAL ANALYSIS
All results are presented as mean ± SD values. The 200-m performance times and each of the physiological and anthropometric characteristics of the two ability groups were compared using independent samples t-tests. Pearson product-moment correlation coefficients were used to determine the relationship of anthropometric and physiological parameters with 200-m race time for all 26 subjects. Variables that were significantly correlated with performance were entered into a stepwise multiple regression to predict 200-m performance. In addition, correlation coefficients were calculated between race time and independent variables, and stepwise multiple regression was employed to predict performance for the 13 international (Int) subjects. A significance level of p < 0.05 was selected prior to all analyses. Figure 1 illustrates the 200-m race time of Int and Nat subjects. The 200-m performance time of Int ranged between 38.4 and 41.1 s (39.9 ± 0.8 s) and was found to be significantly lower than that of Nat, which ranged from 41.2 to 44.2 s (42.6 ± 0.9 s). Indeed as Figure 1 shows, the fastest Nat race time was slower than the slowest Int race time. Table 1 presents the anthropometric characteristics of the two groups. Int had significantly greater circumference measurements than Nat for the relaxed upper arm, the tensed upper arm, the relaxed forearm, the tensed forearm, and the chest (all values are listed in the table). When correlation coefficients were calculated for all 26 subjects, these variables were found to be significantly related to 200-m race time. In addition, Int displayed a significantly greater biepycondylar humeral breadth and a significantly higher mesomorphy rating than Nat, as shown in Table 1 . A significant correlation was found between biepycondylar humeral breadth and 200-m race time (r = -0.61) for all 26 subjects. Table 2 illustrates the pulmonary and cardiorespiratory characteristics of the two groups. No significant differences were found between groups for any of these variables. However, Int showed superior values in all measures except V . O 2 peak normalised for body mass, LT-%V . O 2 peak, and LT-%MAP, which were all slightly greater in Nat. No pulmonary or cardiorespiratory variables were correlated with 200-m performance time.
Results
INTERNATIONAL (INT) AND NATIONAL (NAT) KAYAKERS
The anaerobic and dynamometric characteristics of the subjects are listed in Table 3 . Peak power and total work done in the modified Wingate test were significantly higher in Int compared to Nat. As shown in Table 3 , significant differences were also found in total work done in the 2-min AOD test, in peak isometric torque which was observed at 70° in all subjects, and in peak isokinetic power which was 31.6 ± 9.5 30.8 ± 11.9 r = -0.21, n.s. Body fat (%) 14.1 ± 2.9 12.9 ± 3.6 r = -0.29, n.s. Lean body mass (kg) 72.5 ± 3.9 69.5 ± 4.9 r = -0.33, n. 10.0 ± 0.4 9.8 ± 0.3 r = -0.28, n.s. Endomorphy 2.6 ± 0.8 2.6 ± 1.1 r = -0.14, n.s. Mesomorphy 4.9 ± 0.9* 4.0 ± 1.3 r = -0.39, n.s. Ectomorphy 2.1 ± 0.7 2.7 ± 1.4 r = 0.26, n.s.
*Significantly greater than Nat, p < 0.05; n.s. = no significant relationship.
produced at 300 deg·sec -1 in all subjects. In addition, 200-m race time was significantly correlated with WAnT PP, WAnT work, WAnT peak La, AOD work, and peak isokinetic power, as shown in Table 3 .
Stepwise multiple regression revealed that total work in the modified Wingate test alone predicted 200-m performance time. The R 2 of the prediction equation was 0.53 and the standard error of estimate was 1.11, indicating that anaerobic capacity as estimated by the modified Wingate test accounted for 53% of the variance in 200-m performance and predicted race time with an error of 1.1 s. No other variable significantly contributed to the prediction of performance.
INTERNATIONAL (INT) KAYAKERS
For Int, the only variables found to be significantly correlated with 200-m performance time were the sum of 4 skinfolds (r = -0.76), estimated body fat (r = -0.72), and biepycondylar humeral breadth (r = -0.76). Stepwise multiple regression analysis revealed that humeral breadth was the only variable to significantly predict 200-m race time (R 2 = 0.54, SEE = 0.52 s). 67.7 ± 3.9 70.6 ± 3.5 r = 0.38, n.s.
Note: n.s. = no significant relationship. 34.7 ± 8.9 28.4 ± 6.8 r = -0.36, n.s. WAnT peak La (mmol·L -1 ) 8.6 ± 1.4 7.5 ± 1.5 r = -0.61, p < 0.05 AOD work (kJ) 37.3 ± 4.4* 32.6 ± 3.9 r = -0.53, p < 0.05 AOD peak La (mmol·L -1 ) 9.4 ± 0.9 9.4 ± 1.8 r = -0.29, n.s. AOD (ml O 2 Eq·kg -1 ) 51.8 ± 9.6 45.9 ± 14.4 r = -0.27, n.s. Peak isometric torque (N·m) 450.8 ± 77.3* 395.2 ± 43.6 r = -0.37, n.s. Peak isokinetic power (W) 721.2 ± 104.4* 610.9 ± 127.3 r = -0.47, p < 0.05 *Significantly greater than Nat, p < 0.05; n.s. = no significant relationship.
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Discussion
ANTHROPOMETRY
In the present study, the international-level kayakers were characterised by significantly greater upper body measurements and a significantly higher degree of mesomorphy than the national-level subjects. These findings mirror those of Fry and Morton (1991) , who found that state-selected 500-m and 1,000-m kayakers had significantly greater upper body measurements than nonselected kayakers. The international-level kayakers in this study were also slightly heavier and taller than the national-level kayakers, though no significant differences were found. These findings are also consistent with the literature showing that elite 500-m and 1,000-m kayakers tend to be reasonably tall and heavy and exhibit relatively large upper body dimensions (Cermak et al., 1975; Misigoj-Durakovic and Heimer, 1992; Shephard, 1987; Skald et al., 1994) . Thus it appears that when compared to less accomplished athletes, the body dimensions of international-level 200-m kayakers are similar to those of international-level 500-m and 1,000-m kayakers. The relationships of 200-m performance time (n = 26) with upper arm circumference, forearm circumference, chest circumference, and humeral breadth are similar to those reported by Fry and Morton (1991) for 500-m kayaking and further highlight the importance of upper body musculature for this event. Furthermore, it was found that humeral breadth was related to performance time in Int (n = 13), again demonstrating that the more accomplished 200-m kayakers possess large upper body dimensions. The results suggest that large upper body dimensions are a requirement for success in 200-m racing.
Although there were no significant differences in body composition between the groups in this study, Int displayed a relatively high adiposity (14.1 ± 2.9%) compared to Nat (12.9 ± 3.6%). In fact, when adiposity was correlated with performance in Int, it was found that a high sum of skinfolds and a high percentage body fat were related to faster race times. The percent body fat of the Int kayakers in this study is higher than the 5% to 10% that has been reported in longer-distance kayakers (Cermak et al., 1975; Shephard, 1987; Sklad et al., 1994; Tesch, 1983; Tesch and Lindeberg, 1984) . Caution must be exercised, however, when comparing our findings with those of previous studies: all have used different methods, both in terms of skinfold sites and prediction equations, for assessing body composition.
In further contrast to our findings, Fry and Morton (1991) found that elite kayakers in the 1,000-m and 500-m events exhibited slightly lower levels of body fat than did less successful paddlers. However, Fry and Morton also reported that body fat was associated with an increasingly poor performance as race distance increased. Our findings support this, in that high levels of adiposity were not related to poorer performance in this shorter-distance event. Differences in the training mileage, as well as differences in the somatotype of the better 200-m kayakers, might account for the relationship found between race time and adiposity in Int. Therefore the results of this study would suggest that extreme leanness is not a necessary attribute for successful 200-m racing, and is of less importance in this event than in the 500-m and 1,000-m events.
PULMONARY AND CARDIORESPIRATORY VARIABLES
Pulmonary and cardiorespiratory testing revealed no significant differences between Int and Nat for any of the measured parameters, and no significant relationships with 200-m performance time (Table 2 ). This is in contrast to the literature reporting superior values for FVC and FEV 1 in international-level kayakers compared to nonselected kayakers and population norms (Fry and Morton, 1991; Misigoj-Durakovic and Heimer, 1992) . The FVC and FEV 1 of Int in the present study (6.31 ± 0.67 L and 5.32 ± 0.60 L, respectively) exceed those previously reported for international-level male kayakers and indicate that high-level 200-m kayakers have well-developed pulmonary function. The V . O 2 peak of Int (4.45 ± 0.55 L·min -1 ) is slightly lower than that previously reported in elite 500-m and 1,000-m kayakers (4.7 to 4.8 L·min -1 ) (Fry and Morton, 1991; Tesch, 1983; Tesch et al., 1976) . This is consistent with the observation of a diminishing importance of V . O 2 peak as race distance decreases (Fry and Morton, 1991) , and the lower aerobic contribution to the shorter-duration events in sprint kayak racing (Brynes and Kearney, 1997) . The fact that Nat demonstrated a slightly higher V . O 2 peak when normalised for body mass (52.6 ± 4.9 vs. 54.5 ± 5.6 ml·kg -1 ·min -1 for Int and Nat, respectively) probably reflects the fact that many Nat subjects were also successful over the longer distances of 500 m and 1,000 m.
No relationship was found between V . O 2 peak and performance, contrasting previous research showing strong relationships between aerobic power and 1,000-m and 500-m performance (Cooper, 1982; Fry and Morton, 1991; Pelham and Holt, 1995) . This suggests that although international-level 200-m kayakers exhibit a reasonably high aerobic power, exceptional rates of oxygen consumption in both absolute and relative measures are not a prerequisite for 200-m racing. Indeed, this is supported by observations that sprint kayakers utilise only 76% of their V . O 2 peak during 200-m kayak racing (van Someren, 2000) . Measures of fractional utilisation in 200-m kayakers have also been described in this study, with the lactate threshold corresponding to an exercise intensity of 80.5 ± 5.6% of peak oxygen consumption in Int. This is similar to previous reports in which the 4 mmol·L -1 onset of blood lactate accumulation (OBLA) corresponded to an intensity of 79% to 87% of V . O 2 peak in international-level 500-m and 1,000-m kayakers (Dal Monte et al., 1993) . In addition, Heller (1991, 1994) have shown that the ventilatory threshold occurred at between 83% and 85% of V . O 2 peak in male and female 500-m and 1,000-m kayakers.
Although no differences were found in measures of fractional utilisation between Int and Nat, these results do demonstrate that 200-m kayakers exhibit a high level of adaptation for submaximal upper body exercise, consistent with that of longer-distance kayakers. Again, the fact that LT-%V . O 2 peak and LT-%MAP were slightly higher in Nat than Int in the present study perhaps reflects the training status of the national-level kayakers, many of whom were successful in the longer distances.
ANAEROBIC AND DYNAMOMETRIC VARIABLES Significant differences were found in the anaerobic and dynamometric characteristics of Int and Nat. The measures of WAnT work and AOD work, which may be considered to provide estimates of anaerobic capacity, were both significantly greater in Int. This corresponds with the results of Fry and Morton (1991) , who showed a significant difference in the total work performed in a 1-min ergometry test by two groups of 1,000-m and 500-m paddlers of different ability. In addition, WAnT work and AOD work were significantly correlated with 200-m performance time for all 26 subjects. Therefore, a superior capacity of the anaerobic energy pathways differentiates international-level 200-m kayakers from their nationallevel counterparts; it is correlated with performance and may be a requirement for successful 200-m racing.
The well-developed anaerobic capacity of male 200-m kayakers is further highlighted by the small though nonsignificant difference in AOD between the two groups (51.8 ± 9.6 and 45.9 ± 14.4 ml O 2 Eq·kg -1 for Int and Nat, respectively). The only published data we have found regarding the AOD of male kayakers are those of Terrados et al. (1991) and Fernandez et al. (1995) , who have reported 45.9 ± 3.8 ml O 2 Eq·kg -1 and 44.6 ± 15.9 ml O 2 Eq·kg -1 , respectively, in Spanish 500-m and 1,000-m international-level kayakers. The AOD of Int in this study exceeds the previously reported data and indicates the requirement of high anaerobic energy yields for 200-m racing. This is consistent with the estimations of anaerobic energy contribution to the 200-m event (63%) as compared to the 500-m (38%) and 1,000-m (18%) events (Byrnes and Kearney, 1997) .
Evidence of the requirement of muscular power and strength in 200-m racing was provided by the differences observed in WAnT PP, peak isometric torque, and peak isokinetic power between Int and Nat, and the significant relationships between 200-m race time and WAnT PP and peak isokinetic power. Internationallevel 200-m kayakers are therefore characterised by superior capacities for both anaerobic exercise and the expression of muscular strength and power, which again reflects the physiological demands of this event. These findings support the hypothesis that anaerobic variables effectively differentiate between international and national-level 200-m kayakers.
PERFORMANCE PREDICTION
The only variable to significantly contribute to the prediction of 200-m race time for all 26 subjects was total work in the modified Wingate test. The fact that an estimate of anaerobic capacity alone-and no anthropometric or aerobic variablespredicted performance again illustrates the striking difference between this and the 1,000-m and 500-m kayaking events. Previous research has reported a combination of anthropometric, aerobic, and anaerobic variables as contributing to the prediction of men's performance in the 1,000-m and 500-m events (Fry and Morton, 1991) , and that anaerobic threshold and accumulated oxygen deficit account for 89% of women's 500-m performance time (Bishop, 2000) . Consequently, it has been suggested that both aerobic and anaerobic fitness and training are of similar importance for the longer sprint distances (Bishop, 2000; Fry and Morton, 1991) . However, the present study indicates that although international-level 200-m kayakers exhibit reasonably high levels of pulmonary function, aerobic power, and fractional utilisation, it is a superior anaerobic capacity that is the most important factor in success over this shorter distance.
The analysis of correlation coefficients and multiple regression for Int indicated that 200-m performance was not related to or predicted by the same vari-ables as found for all 26 subjects. The results indicate that within a homogeneous group of international-level kayakers, 200-m performance is significantly related to humeral breadth and inversely related to adiposity. In addition, humeral breadth was the only variable to predict 200-m performance in this group, accounting for 54% of the variance in race time. These findings contrast somewhat with those found when all 26 subjects were analysed as one group; however, they do support the fact that a larger upper body is associated with success in this event whereas leanness is not an essential attribute.
CONCLUSIONS
To the best of our knowledge, this is the first study to report the performance, anthropometric, and physiological characteristics of competitive male 200-m kayakers.
In addition, we have demonstrated the relationships between such physical characteristics and performance in both a heterogeneous group of international and national-level kayakers and a homogeneous group of international-level kayakers.
This study highlights the fact that a well-developed upper body musculature, superior capacities for anaerobic energy metabolism, and the expression of muscular power differentiate between international and national-level kayakers. Total work in a modified Wingate test alone accounted for 53% of the variance in performance time for this relatively heterogeneous group of 26 kayakers. For the international-level kayakers, however, humeral breadth accounted for 54% of the variance in performance time, indicating that anthropometric parameters are sensitive predictors of success in 200-m kayak racing. Coaches and athletes involved in 200-m racing must therefore strive to improve muscular power and the capacity of anaerobic energy metabolism while still developing cardiorespiratory fitness which, although not related to performance, was shown to be at a high level in the international-level kayakers in the present study.
